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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]While this invention can, more particularly, demonstrate braking nature 
and driving stability outstanding on the wet road surface of not only a general paving road but 
a circuit about the rubber composition for tire treads, it relates to the rubber composition for tire 
treads excellent in abrasion resistance. 
[0002] 

[Description of the Prior Art]The characteristic required of a tire is severe with improvement in 
the speed of a car in recent years every year, and many performances in the wet road surface 
at the time of high speed operation are also mentioned as one of them. In order to improve 
many performances, such as braking performance in the wet road surface at the time of this 
high speed operation, and driving stability, Enlarge block rigidity of heightening grip force with 
a road surface, and a tire tread pattern, prevent the block modification at the time of a 
cornering, and improve the cornering characteristic, and. Modification of the slot formed in the 
tire tread is prevented, and preventing deed hydroplaning smoothly etc. is mentioned in 
wastewater. 

[0003]Then, conventionally, silica was blended with high styrene SBR which was excellent in 

kinetic property, and grip force was heightened. 

[0004] 

[Problem(s) to be Solved by the lnvention]However, although road surface temperature can 
heighten the grip force in the low temperature region below 15 degreeC, the above rubber 
compositions for tire treads, It became clear in the wet road surface or semi wet (half-dry) road 
surface in the pyrosphere exceeding small 15 degreeC of the chilling effect by water that 
sufficient grip force could not be revealed. 

[0005]When grip force is generally raised, there is also a problem that the abrasion resistance 
which is the character which disagrees with grip force will fall. 

[0006]An object of this invention is to provide the rubber composition for tire treads which 
raises the grip force not only in a low temperature region but [ especially ] the wet road surface 
in a pyrosphere and the road surface of semi wet, without spoiling abrasion resistance in 

http://www4ipdl.inpit.gojp/cgi-bin/tran_web_cgi_en 6/6/2009 
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consideration of the above-mentioned fact. 
[0007] 

[Means for Solving the Problem]As a result of inquiring wholeheartedly paying attention to 
various combination drugs, this invention persons find out that an aforementioned problem of 
this invention is solvable by the following means, and came to complete this invention. 

(1) A rubber composition for tire treads of this invention, Nitrogen adsorption specific surface 

2 

area at least silica of 130-280-m /g to 70 weight-section **** rubber composition 100 weight 
section for a styrene butadiene rubber of 20 to 60% of styrene content Five to 150 weight 

section, Nitrogen adsorption specific surface area carbon black of 80-280-m /g so that a total 
amount with this silica may serve as 70 to 180 weight section Five to 170 weight section, It is 
characterized by the amount of [ after vulcanization ] acetone chloroform extraction being 30 to 
270 weight section including three to 50 weight section about C g aromatic system petroleum 

resin and/or alkylphenol system resin. 

(2) In front (1) paragraph, as for a rubber composition for tire treads of this invention, said silica 
contains a silane coupling agent three to 20% of the weight. 

[0008] Hereafter, this invention is explained in detail. A rubber composition used for this 
invention contains styrene butadiene whose styrene content is 20 to 60%. When this styrene 
content is less than 20%, When grip force of a request in the above-mentioned low 
temperature region and a pyrosphere cannot be acquired and styrene content exceeds 60%, 
block rigidity is high more than needed, and there is little intrusion of rubber to a road surface, 
and it cannot acquire desired grip force. As for styrene content, since these effects become 
remarkable, it is preferred that it is 30 to 45%. This styrene butadiene could be compounded 
by what kind of synthetic methods, such as an emulsion polymerization and solution 
polymerization. 

[0009]The rubber composition used for this invention can contain other rubber compositions 
other than the above-mentioned styrene butadiene. As other rubber compositions, ****- 1,4- 
polyisoprene, low ****- 1,4-polybutadiene, Although high ****- 1,4-polybutadiene, ethylene 
propylene diene rubber, chloroprene, halogenated butyl rubber, an acrylonitrile butadiene 
rubber, crude rubber, etc. are mentioned, it is not limited to in particular these. Styrene content 
may use a styrene butadiene rubber which is outside the above-mentioned range as other 
rubber compositions, these -- others -- the inside of a rubber composition by which a rubber 
composition is used for this invention -- one kind -- or two or more kinds may be included. 
[0010]As for content of a styrene butadiene rubber whose styrene content is in a mentioned 
range, it is preferred that 70 or more weight sections exist in a rubber composition used for this 
invention. Since grip force of a request [ in / at less than 70 weight sections / in loadings of this 
styrene butadiene rubber / the above-mentioned low temperature region and a pyrosphere ] is 
not acquired, it is not desirable. 

[001 1]As for a rubber composition for tire treads of this invention, nitrogen adsorption specific 

2 

surface area (N 2 SA) contains silica of 130-280-m /g. If sufficient elastic modulus is not 
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2 

obtained, but abrasion resistance gets worse and 280-m /g is exceeded, since [ which cannot 
expect improvement in grip force ] kneading workability falls comparatively, nitrogen adsorption 

2 

specific surface area of silica is not preferred at less than 130-m /g. 
[0012]As silica which can be used for a rubber composition for tire treads of this invention, 
although there is no restriction in particular, dry process silica (silicic acid anhydride), wet 
process silica (hydrous silicic acids), etc. are mentioned, and wet process silica is preferred. 
As a good example of wet process silica, Japanese silica company make nip seal VN3 AQ 
(trade name) etc. are mentioned. 

[0013]As for a rubber composition for tire treads of this invention, nitrogen adsorption specific 

2 

surface area contains carbon black of 80-280-m /g. If elastic modulus with nitrogen adsorption 

2 

specific surface area of carbon black sufficient by less than 80-m /g is not obtained, but 

2 

abrasion resistance gets worse and 280-m /g is exceeded, since [ which cannot expect grip 
force and wear-resistant improvement ] kneading workability gets worse comparatively, it is not 
desirable. 

[0014]As an example of carbon black which can be used, HAF, ISAF, SAF, etc. are mentioned 
and SAF is preferred from a point of coexistence of performances, such as grip force in a wet 
road surface of a low temperature region and a wet road surface of a pyrosphere, or a semi 
wet road surface. 

[0015]Loadings of such silica and carbon black are five to 150 weight section, and five to 170 
weight section to the rubber composition 100 above-mentioned weight section, respectively, 
and these total loadings are 70 to 180 weight sections to this rubber composition 100 weight 
section. As for grip force in a wet road surface, less than five weight sections are insufficient, 
and if 150 weight sections are exceeded, since [ which cannot expect grip force and wear- 
resistant improvement ] kneading workability gets worse extremely comparatively, loadings of 
silica are not preferred at them. In less than five weight sections, if sufficient reinforcement 
nature is not obtained, but abrasion resistance falls and 170 weight sections are exceeded, 
since [ which cannot expect grip force and wear-resistant improvement ] kneading workability 
gets worse comparatively, loadings of carbon black are not preferred. If grip force and abrasion 
resistance sufficient in less than 70 weight sections are not obtained but 180 weight sections 
are exceeded, since [ which cannot expect grip force and wear-resistant improvement ] 
kneading workability gets worse comparatively, these total loadings are not preferred, as for 
these total loadings, since the above-mentioned effect is remarkable, loadings of silica and 
carbon black are ten to 130 weight section, and 15 to 140 weight section, respectively, and it is 
preferred that it is 80 to 170 weight section. 

[0016]Asfora rubber composition for tire treads of this invention, said silica may contain a 
silane coupling agent three to 20% of the weight. A silane coupling agent has the operation 
which raises strength and abrasion resistance in combination with silica and a rubber 
composition, and loadings of a silane coupling agent by said less than 3% of the weight of 
silica. If an effect of the above-mentioned silane coupling agent addition does not show up but 
20 % of the weight is exceeded, although cost rises, the above-mentioned effect is not 
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acquired, and it is not desirable. 

[001 7]A silane coupling agent which can be used conveniently for this invention, It is a 
compound expressed with general formula Y 3 -Si-C n H 2n A, With an alkyl group, an alkoxyl 

group, or a chlorine atom of the carbon numbers 1-4, Y in a formula of three Y may be the 
same, or may differ, n shows an integer of 1-6 and A is a - s m c n H 2n Si " Y 3 9 rou P' a nitroso 

group, a sulfhydryl group, an amino group, an epoxy group, a vinyl group, a chlorine atom, an 
imido group, and a -S m Z basis (here), a basis as which m is an integer of 1-6, and n and Y are 

as above-mentioned, respectively, and Z is expressed in following ** 1, ** 2, or ** 3 -- it is -- it is 
the basis chosen from a becoming group. 
[0018] 
[Formula 1] 




[0019] 
[Formula 2] 



"CH3 



II X CH 



[0020] 

[Formula 3] 

CH 3 

-C -C =CH £ 
II 
0 



[0021]As a silane coupling agent which can be used for this invention, Specifically Bis(3- 
triethoxy silyl propyl)tetrasulfide, Bis(2-triethoxy silyl ethyl)tetrasulfide, bis(3- 
trimethoxysilylpropyl)tetrasulfide, Bis(2-trimethoxysilyl ethyl)tetrasulfide, 3-mercapto 
propyltrimethoxysilane, 3-mercaptopropyl triethoxysilane, 2-mercapto ethyltrimethoxysilane, 2- 
mercapto-ethyltriethoxysilane, 3-nitro propyltrimethoxysilane, 3-nitropropyl triethoxysilane, 3- 
chloropropyltrimetoxysilane, 3-chloropropyl triethoxysilane, 2-chloro ethyltrimethoxysilane, 2- 
chloro ethyltriethoxysilane, the 3-trimethoxysilylpropyl N, N-dimethylthiocarbamoyl tetrasulfide, 
3-triethoxy silyl propyl-N, N-dimethylthiocarbamoyl tetrasulfide, 2-triethoxy silyl ethyl-N,N- 
dimethylthiocarbamoyl tetrasulfide, 3-trimethoxysilylpropyl benzothiazole tetrasulfide, 3- 
triethoxy silyl propylbenzothiazole tetrasulfide, 3-triethoxy silyl propyl methacrylate 
monosulfide, 3-trimethoxysilylpropyl methacrylate monosulfide, etc. are mentioned, Bis(3- 
triethoxy silyl propyl)tetrasulfide from the point of coexistence of the coupling agent addition 
effect and cost, 3-trimethoxysilylpropyl benzothiazole tetrasulfide, etc. are preferred. Three Y 
as an example which is not the same Bis(3-diethoxy methylsililpropyl)tetrasulfide, 3- 
mercaptopropyl dimethoxymethylsilane, 3-nitropropyl dimethoxymethylsilane, 3-chloropropyl 



http://www4ipdl.inpit.gojp/cgi-bin/tran_web_cgi_en 6/6/2009 



JP,09-208748,A [DETAILED DESCRIPTION] Page 5 of 9 

dimethoxymethylsilane, dimethoxymethyl silylpropyl N,N-dimethylthiocarbamoyl tetrasulfide, 

dimethoxymethyl silylpropylbenzothiazole tetrasulfide, etc. are mentioned. 

[0022]A rubber composition for tire treads of this invention contains resin of C Q aromatic 

system petroleum resin and/or alkylphenol system resin. Here, the C g aromatic system 

petroleum resin refers to a polymer of a C g aromatic system monomer, and vinyltoluene, 

alpha-methylstyrene, cumarone, indene, etc. are mentioned as an example of a C g aromatic 

system monomer. A C Q aromatic system monomer may be used alone, or may be used two or 

more sorts. As alkylphenol system resin, alkylphenol acetylene series resin, such as p-t- 
butylphenol acetylene, And cresol, xylenols, p-t-butylphenol, and alkylphenol formaldehyde 
system resin containing p-t-octylphenol are mentioned. As softening temperature of these 
resin, 60-150 degreeC is preferred. Since resin will not distribute uniformly in the case of 
kneading but abrasion resistance will fall remarkably if sufficient grip force in a wet road 
surface [ in / in softening temperature / a pyrosphere ] and a semi wet road surface is not 
acquired and 150 degreeC is exceeded, it is not desirable at less than 60 degreeC. These C g 

aromatic system petroleum resin and alkylphenol system resin may be used alone, or may use 
two or more sorts, as C g aromatic system petroleum resin -- the neo polymer 80 (a trade 

name.) by the Nippon Oil chemicals company Softening temperature 83degreeC, the 
company's neo polymer 140 (trade name and softening temperature 145degreeC), etc. are 
preferred, and FENO light AAby Dainippon Ink & Chemicals, Inc. 1101 (a trade name, 94 
degrees of softening temperatures) etc. is preferred as alkylphenol system resin. 
[0023]Loadings of these resin are three to 50 weight section to the rubber composition 100 
above-mentioned weight section. It is not desirable in order to worsen kneading workability 
remarkably, in not acquiring the addition effect in wet performances, such as grip force made 
into the purpose, when loadings of these resin are less than three weight sections, but 
exceeding 50 weight sections. As for loadings of a point that these effects are remarkable to 
resin, it is preferred that it is five to 40 weight section. 

[0024]ln this invention, the amount of [ after vulcanization ] acetone chloroform extraction 
needs that it is 30 to 270 weight section to the rubber composition 100 above-mentioned 
weight section. If the amount of this extraction exceeds less than 30 weight sections and 270 
weight sections, since [ which neither can expect grip force and wear-resistant improvement ] 
kneading workability gets worse comparatively, it is not desirable. As for a part for this 
extraction, it is preferred that it is 30 to 200 weight section from a point of coexistence with grip 
force, and abrasion resistance and kneading workability. 

[0025]To a rubber composition for tire treads of this invention. Additive agents, such as 
vulcanizing agents, such as sulfur by which normal use is carried out in rubber industry 
besides the above, various rubber accelerators, various softeners, various antiaging agents, a 
zinc oxide, stearic acid, aromatic oil, an antioxidant, and anti-ozonant, can be blended. 
[0026] 

[Example]Although an example is given to below and this invention is more concretely 
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explained to it, unless the meaning of this invention is exceeded, it is not limited to this 
example. 

[0027]According to the combination formula (weight section) shown in the following Table 1 
and 2, mixing combination of the various rubber compositions for tire treads was carried out 
using the Banbury mixer. 

[0028]After vulcanizing the obtained rubber composition for tire treads in 145degreeC and 45 
minutes, various kinds of measurement shown in the following was performed. Measurement 
of the styrene content of a styrene butadiene rubber was performed using raw material rubber. 
[0029]lt asked for the styrene content of the styrene butadiene rubber from the analytical curve 

-1 

by the infrared method based on absorption of the phenyl group of 699-cm . 
[0030]The acetone chloroform extraction method applied to JIS K 6350 correspondingly. The 
road surface rubbing test examined using the road surface frictional testing machine indicated 
to JP, 5-66545, U. As shown in drawing 1, this road surface frictional testing machine 10 is 
stored by the predetermined case which was laid in the road surface 34 formed with asphalt 
etc. and which it does not illustrate, and is provided with the fixed frame 32. The bellows 31 
connected with the pneumatic power source unit (graphic display abbreviation) via the air pipe 
which is not illustrated is being fixed to the upper part of the fixed frame 32. Just under this 
bellows 31, the load cell 30 which detects the downward load which the bellows 31 adds by the 
pneumatic pressure supplied from a pneumatic power source unit, and the motor 29 are 
allocated. It is being fixed so that it may not shift from just under the bellows 31 by the guide 
frame 33, and these load cells 30 and the motor 29 have prevented dispersion in detected 
information. The axis of rotation 27 is arranged just under the motor 29, this axis of rotation 27 
and the output shaft of the motor 29 are connected, and the axis of rotation 27 rotates by the 
drive of the motor 29. The socket 26 for pinching the rubber sample 25 disc-like between the 
road surfaces 34 or cylindrical is connected with the lower part of the axis of rotation 27, 
Transmitting the downward load of the bellows 31 to the rubber sample 25 with the load cell 
30, the motor 29, and the axis of rotation 27, it rotates in parallel with the road surface 34 with 
rotation of the axis of rotation 27, and the rubber sample 25 is rotated. Near the axis of rotation 
27, the torque meter 28 which detects the torque generated by rotation of the rubber sample 
25 is allocated. 

[0031 ]lt is electrically connected with the measurement control suitcase which is not illustrated, 
respectively, and this torque meter 28 and load cell 30 transmit the torque and load which were 
detected to a measurement control suitcase. This measurement control suitcase displays the 
frictional force of the road surface 32 and the rubber sample 25 which are provided with the 
control panel and computed from the transmitted torque, and the transmitted load on this 
control panel. It is electrically connected also with the above-mentioned air supply unit, and 
this measurement control suitcase adjusts the pneumatic pressure supplied to the bellows 31 
from an air supply unit based on the load transmitted from the load cell 30, and is controlling 
the load added to the rubber sample 25. The air supply unit and the measurement control 
suitcase are electrically connected with the dynamo which is not illustrated. 
[0032]The road surface rubbing test was done with load 8kgf and the revolving speed of 20 
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rpm using the above-mentioned road surface frictional testing machine. The obtained value 
(lab mu) set the value of the comparative example 1 to 100, and indicated by the index. The 
value of 5degreeC and 20 degreeC is an index which shows the coefficient of friction in the wet 
road surface of a low temperature region, the wet road surface of a pyrosphere, or a semi wet 
road surface, respectively. 

It is estimated that grip force is good, so that these values are large. 

[0033]About abrasion resistance, it examined on the conditions of 25% of slip ratio with the 
room temperature using the run bone wearing-of-die testing machine, the value of the 
comparative example 1 was set to 100, and it indicated by the index. It is estimated that 
abrasion resistance is good, so that an abrasion proof index is large. 



[0034]These test results were summarized in Tables 1-2. 

[0035] 

[Table 1] 
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[0036] 
[Table 2] 
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[0037]As shown in Table 1 and Table 2, each of grip force of a low temperature region, grip 
force of a pyrosphere, and abrasion resistance balances with a high level, and the rubber 
composition for tire treads of this invention is excellent. 

[0038]A rubber kind, quantity, a carbon black kind and quantity, a silica kind and quantity, and 
a silane coupling agent kind and quantity are the same, Using resin, a comparative example is 
the viewpoint of not using resin and, as for an example, Example 1 , the comparative example 
1 and Examples 2 and 5, the comparative example 2 and Example 3, the comparative 
example 3 and Example 4, and the comparative example 4 are contrasted, respectively. As for 
an example, this contrast shows that the grip force of equivalent and a pyrosphere and 
abrasion resistance are mostly excellent in the grip force of a low temperature region 
compared with a comparative example. 
[0039] 

[Effect of the lnvention]This invention can provide the rubber composition for tire treads which 
raises the grip force not only in a low temperature region but [ especially ] the wet road surface 
in a pyrosphere and the road surface of semi wet, without spoiling abrasion resistance. 
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[Translation done.] 
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